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1 Introduction
( $\mathrm{m}\mathrm{a}\mathrm{x}\mathrm{i}_{1}\mathrm{n}\mathrm{a}1$ local subgroup)
2 $G$
$\pi$ $C_{7}$ $H$ $\pi$ ( $\pi$-local subgroup)
$G$ $\pi$ $I)’$ $H=N_{G}(I\acute{\mathrm{t}})$
Feit-Thompson [FT]
$\pi$ $\pi$ [Su]




$\Lambda’.I$ $G$ $\Lambda I$ $G$
$\mathrm{A}I$ $\mathrm{A}’,I$
$\Lambda f$
(i) $M$ Frobenius ,
(ii) $p,$ $q$ $\Lambda,f\simeq FV$Aut(F), F=GF(pq)( $p^{q}$
), $V\subseteq F^{\mathrm{x}}$ ( F ) $\mathrm{A}\prime I^{*}\simeq F^{*}V^{*}Aut$ ( F”), $F^{*}=$













Theorem 2.2 (The Uniqueness Theorem $[\mathrm{B}\mathrm{G}$ , Theorem 9.6]). $G$ $\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{l}.\mathrm{e}\ln 2.1$
$G$ $I\acute{\iota}$ $r(l\acute{\iota})\geq\cdot.3$ $r(I\acute{\iota})=\underline{.?}$
$r(C_{G}’(I\acute{\iota}))\geq.\cdot 3$ Il\nearrow $G$









Theorem 3.1 ([Su]). $G$ $\Gamma(G)$ .i $\geq 2$ $\Delta_{i}$
$G$ $H$ isolated $/7\in H\backslash \{1\}$
$C_{G}’(fi)\subseteq H$
Williams
Theorem 3.2 ([Wi]). $G$ $\Gamma(G)$ $i\geq 2$
isolated Hall $\Delta_{i}$
Willia.ms
isolated Hall $\Delta_{i}$ [CIY]
Wiffiams
Theorem 3.3 ([Su]). $G$ $\Gamma(G)$ $i$. $\geq 2$
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1) $G$ $\Delta_{i}$ $G$ isolated
$\mathrm{H}\mathrm{a}_{\mathit{1}}11\Delta$2’
2) $C$’ $\Delta_{j}$ ( $(\star)$ ) $\circ$
$\Lambda’,I$ $G$ $\Delta_{i}$
(i) $\mathrm{A}\cdot I$ Frobenius ,
(ii) $p,$ $q$ $\mathrm{A}f\simeq FVAut$ ( F), F=GF(pq)( O $p^{q}$
), $\mathfrak{s},\prime’\subseteq F^{\mathrm{x}}$ ( $F$ ) $M^{*}\simeq F^{*}V^{*}A\cdot ut(F^{*})$ ,
F*=GF(qp)( $q^{p}$ ), $V^{*}\underline{\subseteq}F^{*\mathrm{x}}$ ( F” )
$\Delta_{i}$ M $M\cap M^{*}\simeq Z_{pq}$
$\Lambda\prime I\cap\Lambda l^{*}$ $G$ self-normalizing
3) 2) $(\star)$ $\Delta_{i}$. Frobenius
$G$ isolated Hall $\Delta_{i}$
4) 2) $(\star)$ (ii) $\Lambda I$ $\Lambda\prime f^{*}$ $\Delta_{i}=$
$\{p, q\}$ .
Theorem .$\cdot$3.3 1) 2) $(\star)$ $\Delta_{i}$.
Feit-Thompson [BG]
” $\mathrm{l}\mathrm{o}\mathrm{c}\mathrm{a}\mathrm{l}$ a.nalysis” [FT] ” $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}\mathrm{a},\mathrm{c}\mathrm{t}\mathrm{e}\mathrm{r}$ theory” Theorem 3.3 o
[BG]. [FT] [FT]
( )
[BG] [FT] ” $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{t}\mathrm{e}\mathrm{r}$ theory”
” $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}\mathrm{a}.\mathrm{c}\mathrm{t}\mathrm{e}\mathrm{r}$ theory” [Pe]
$[\mathrm{C}\mathrm{h}2]_{\text{ }}$ [Chl]





Theorem 3.4 (The Uniqueness Theorem [Su, Theorem 3.6]). $G’$ $(\star)$
$G$ $I\acute{\iota}$ $p\in\Delta_{\mathrm{i}}$. $r_{l^{J}}(I\acute{\mathrm{c}})\geq.\cdot 3$








$\Lambda I$ Hall $\sigma(M)$ $\Lambda\cdot f_{\sigma 0}$ $M$ Hall $\sigma_{0}(\Lambda’I)$ $A’,l_{F}$ $\mathrm{J}/I$
Hall
Proposition 3.5.
(i) $\Lambda l_{\sigma},$ $\Lambda f_{\sigma_{0}}$ $\mathit{1}\downarrow l$
(ii) $1\neq\Lambda\cdot f_{F}\subseteq\Lambda I_{\sigma_{0}}\subseteq\Lambda,\prime I_{\sigma}\subseteq M’\subseteq M$
(iii) $r(M/\Lambda I_{\sigma})\leq?$.
$E$ $\mathrm{A}f_{\sigma}$ $\Lambda f$ $p\in\pi(E)$ $r_{p}(E)=‘ 2$ $E$ $p$
$X$ $C\prime \mathrm{n}\prime I_{\sigma_{0}}(X)\neq 1$ $r_{\mathrm{p}}(E)=1$ $c_{1\mathrm{A}f_{\sigma_{0}}}(X)\neq 1$
$p$ $X\subseteq E$
$t\hat{\tau,}(M)=$ {$p\in\pi$(E) $|r_{p}(E)=1,$ $\mathrm{C}_{\mathrm{A}\prime}^{\gamma}\prime \mathrm{r}_{\sigma_{0}}(X)\neq 1$ for some $X\subset E$ with $|$X$|=p$}
$\prime_{\iota}^{\alpha}(\mathrm{A}I)\neq\emptyset$ c.ase $\varphi$ ) $\kappa(\Lambda,f)=\emptyset$ ( case $\mathcal{F}$
) “local $\mathrm{a}\mathrm{n}\mathrm{a}1\}’\mathrm{S}\mathrm{i}\mathrm{s}$”
Proposition 3.6. $\Lambda I$ case $\varphi$




(ii) $\mathfrak{j}.\prime\prime\neq 1$ $VK$ Frobenius $I\acute{\iota}$
$I_{1}^{\acute{*}}=C_{hI_{\sigma}}$. (I1’)
(iii) It’* $G$ $\Delta_{i}$ $\mathrm{n},I^{*}$ $I\mathrm{t}^{r}*$ $\mathrm{A}’I$ ” Hall\kappa (M
$(\mathrm{i}\backslash \gamma)M$ $\cap M’=K\cross K^{*}$ self-normalizing
(v) case $\varphi$ $\Delta_{i}$. $G$ $\Lambda/I$ $\mathrm{A}I^{*}$
$\Lambda\cdot\prime f$
$A_{0}(\Lambda f)=\{a. \in\Lambda^{J}I|C_{M_{\sigma_{0}}}’(a)\neq 1\}\backslash \{k^{nl}|k\in K\backslash \{1\}, \uparrow\eta\in\Lambda I\}$
Lemma 3.7. $x\in J4_{0}(M)\#=A_{0}(\Lambda f)\backslash \{1\}$ $\{\mathrm{A}f^{g}|g\in G, \mathrm{J}.\tau\in M^{g}\}$ sbarply
transitive $C\prime c(.x)$ $R(x)$
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$A_{0}\{\Lambda I)^{\#}$ 0 $hI$ $CF(\Lambda l, A0(\Lambda\cdot f\mathrm{I}^{\#})$
$\alpha\in CF$ (M, $A_{0}(\Lambda/I)^{\#}$ )
$\mathrm{o}^{\tau_{I\backslash f}}’(g)=\{$
$\alpha(x)$ $x\in A_{0}(\Lambda I)\#,$ $g$ $xR(.\mathrm{J}^{\tau})$ $G$
0
$\tau_{\lambda f}$
$CF(\Lambda I, A_{0}(\Lambda\cdot f\mathrm{I}^{\#})$ $C_{7}$ $CF(G)$
Lemma 3.8. $\tau_{\mathrm{A}I}$.
(i) $\alpha,$ $\beta\in CF(\mathrm{A}f, A_{0}(\Lambda I)\#)$ $(0’, \beta)_{\mathrm{A}I}=$ ( $\alpha^{\tau_{\mathrm{A}J}}$ , \beta \mbox{\boldmath $\tau$}M)
(ii) $\lambda\in \mathbb{Z}$ [$Ir$r $(\mathrm{A}f)$ ] $\cap CF$(M, $A_{0}(lf)^{\#}$ ) $\backslash ^{\tau}\cdot M\in \mathbb{Z}$ [ $Irr($ G)]
$\tau_{\Lambda f}$ Da.de isometry Dade isometry [Pe]
Dade isometry [Pe]
$\mathbb{Z}[Irr(\Lambda I), A_{0}(\Lambda^{J}.I)^{\#}]=\mathbb{Z}$[$Ir$r $(\Lambda I)$ ] $\cap CF$ ( AI, $A_{0}(\Lambda\cdot I)\#$ )
@ $\mathbb{Z}[\mathrm{S}]$ $\mathbb{Z}[Irr(C_{7})]$ isometry $\tilde{\tau}$ $\mathbb{Z}[\mathrm{S}, A_{0}(\Lambda/I)\#]$
Dade isometry $\tau l|.f$ C $(\mathrm{S}, A_{0}(\Lambda I)\#,$ $\tau$\Lambda ’I) coherent
” $\mathrm{S}$” coherent $\Lambda I$
Lemma 3.9. $\Lambda I$ ca.se $\varphi$ $\pi(\Lambda f)=\sigma_{0}(\Lambda’,I)\cup\overline{\kappa}(\mathrm{A}\cdot f)$ $f\mathrm{S}_{l!I}^{\Lambda I},$ $=\{\theta^{M}|\theta\in$
$Irr(\Lambda I’),$ $\theta\neq 1_{\lambda}$ f’} ( $\mathrm{S}_{\lambda I}^{\Lambda I},,$ $.4_{0}(\Lambda f)\#,$ $\tau$AI) coherent
$\Lambda/I$ case $\varphi$ $1’.=1$ Lemma 3.9 $\lambda f’$
$p^{3}$ $\mathrm{A}I’/\mathrm{A}I’’$ $\tau_{M}$
isometry Lemlna.$\cdot$3.9
Proposition 3.10. $\mathrm{A}I$ case $\varphi$ $\pi(\mathrm{f}\mathrm{l}f)=\sigma_{0}(\Lambda f)\cup fi(\mathrm{A}I)$
$V\neq 1$
$\Lambda/I$ case $\varphi$ $1/’\neq 1$ Proposition .$\cdot$3.6 $K$
$|I\acute{\iota}|=q$
Lemma 3.11. $\mathrm{A}I$ case $\varphi$ $\Lambda I_{F}$ $\mathrm{A}’.I$
$H_{0}$ $p$ $\Lambda I_{F}/H_{0}$ $p^{q}$
$\Lambda f$
$\overline{M}_{F}=\mathrm{A}I_{F}/H_{0}$ $\overline{\Lambda I}_{F}$ Frobenius $1^{\gamma}\prime I\acute{1}$ Clifford
$\overline{\Lambda I}_{F}=\overline{H}_{1}\oplus\cdots\oplus\overline{H}_{k}$ $I_{\acute{1}}$ $GF(p)[\mathrm{t}\prime’]$ D $\overline{H}_{i}$
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Proposition 3.12.
(a) $\overline{\mathrm{A}I}_{F}=\overline{H}_{1}\oplus\cdots\oplus\overline{H}_{q},$ $\mathrm{d}\mathrm{i}\mathrm{n}1(\overline{H}_{i})=1( 1\leq i$ . $\leq q),$
(b) $\overline{\mathrm{A}’I}_{F}$ $GF$ (p)[V]
(b) $\overline{\Lambda I}_{F}V/C_{V}’(\overline{\Lambda \mathit{1}}_{F})\mathrm{A}’\simeq FVA\cdot ut(F)$ $F=C_{7}F$ (pq), $\mathrm{T}^{\mathit{1}},’\subseteq$
$F^{\mathrm{x}}$
$\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}.\cdot 3.12$ [Su] [Pe] ([Ch2])
[Su] $\pi(\Lambda f)\neq\sigma \mathrm{o}(\Lambda^{J}I)\cup$
$\kappa(M^{\cdot})$ Frobenius $1’\prime I\acute{\iota}$ $\overline{M}_{F}$ $\pi(\mathrm{A}/I)\neq\sigma_{0}(\mathrm{A}I)\cup\kappa(M)$
(a), (b) $\overline{\Lambda\cdot.I}_{F}$ bilinear fonn
$H_{0}=1$
Proposition 3.13. $\mathrm{A}I$ case 9) $\mathrm{A}f_{F}$ $p^{q}$
Proposition .$\cdot$3.6 Proposition 3.10 $\mathrm{A}f$ case $\varphi$ $K^{*}=C_{\mathrm{A}I_{\sigma}}’(I_{1}’)$
$|I_{\acute{1}}^{*}|=p$ $K\cross K$” $G$ self-normalizing $pq$
$\mathrm{I}\mathrm{b}^{\gamma}=K\cross K$‘, $\overline{|\phi^{r}}=\mathrm{f}\phi^{\vee}\backslash (K\cup K^{*})$
linear isometry $\sigma_{G}$ : $CF(\mathrm{T}\phi’)arrow CF(G)$
(i) $|\phi’$ $G$
(ii) $1_{71’}^{\sigma_{G}},=1G$
(iii) $0\in CF(\mathrm{I}\prime \mathrm{f}_{\backslash }^{7}\overline{\mathrm{I}\mathrm{r}^{r}.})$ $\alpha^{\sigma_{G}G}=0^{J}$ ( $\mathrm{o}’G$ $G$ )
(iv) $0\in CF(\mathrm{I}\mathrm{f}^{r},\cdot),$ $\mathrm{J}..$ \in --$\mathrm{T}\mathrm{f}$[ $\alpha^{\sigma_{G}}(\mathrm{a}\cdot.)=0’(.\mathrm{J}^{\mathrm{I}})$
(v) $\phi\in Irr(G)\backslash$ ( $Ir$r $(G)\cap CF(\mathrm{I}\mathrm{t}\gamma)^{\sigma r}\lrcorner$ ), $\cdot f$ . \in --T\acute |[ $\phi(x)=0$
case $\varphi$ $\mathrm{A}I$ $\Lambda I$ ca.se $\varphi$ $\pi(M)=$
$\sigma \mathrm{o}(\mathrm{A}/I)\cup\kappa.(A\cdot I)$ $\zeta^{4}(1)=q$ $\tilde{\zeta}\in \mathrm{S}_{\mathrm{A}}^{\mathrm{A}I}$f’
$\cap Irr(\Lambda I)$
$(1_{hI’}^{\Lambda F}- \mathrm{t}‘)^{\tau_{\lambda \mathrm{f}}}-\sum_{\omega\in Irr(}$K}
$\omega^{\sigma_{G}}$ $Irr(\mathrm{I}\hslash^{r})^{\sigma_{G}}$
Proposition 3.14. $\Lambda I$ case $\varphi$ $\pi(\Lambda,f)=\sigma_{0}(\mathrm{A}I)\cup t\overline{\iota}(M)$
$p<q$
$\mathrm{S}_{\mathrm{A}4’,\mathrm{A}I_{F}}^{\mathrm{A}f}(C,v(M_{F}))=\{\xi\in \mathrm{S}_{\Lambda I}^{\Lambda I}.,|\mathrm{A}\cdot\prime I_{F}\not\subset I\acute{\backslash }er\xi, C\prime v(\mathrm{A}^{J}I_{F})\subseteq I\backslash \acute{e}r\xi\}$
Lemma 3.15. $\mathrm{A}^{r}f$ ca.se $\varphi$ $\pi(\Lambda\cdot I)=\sigma_{0}(\Lambda I)\cup\kappa(M)$
( $\mathrm{S}_{\Lambda f’.\mathrm{A}f_{P}}^{M}(C\iota’(\Lambda f_{F})),$ $A$o $(\mathrm{A}f)\#,$ $\tau$M) coherent
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Proposition 3.16. $M$ case $\varphi$ $\pi(\mathrm{A}I)=\sigma_{0}(M)\cup\kappa(\Lambda\prime I)$
$\mathrm{I}’$,
Propsition 3.12 $(\mathrm{a}.),$ (1) $)$ $p$ $q$
$\mathrm{A}I$ $\Lambda l^{*}$ $\mathrm{A}f,$ $\mathrm{A}I^{*}$
Proposition 3.17. $\mathrm{A}l$ case $\varphi$
(i) $C_{V}’(M_{F})=1$
(ii) $\pi(M)\neq\sigma_{0}(M)\cup\kappa^{\wedge}(\mathrm{A}/I)$
(iii) Proposition 3.12 (b)
(iv) $\Delta_{i}=\{p, q\}$
$\Lambda f$ case $\mathcal{F}$ $r(\mathrm{A}\cdot f/\mathrm{A}\prime I_{F})=1$ $M$ Frobenius
$p$ $r_{p}(\Lambda I/\Lambda\cdot f_{F})=2$
$\Lambda I$ Sylow $p$
$\Delta_{i}$ $L$ $L$ Proposition 3.12
[Su] $L$ f Frobenius $L$ coberent
Remark. ca.se $\varphi$




4 Maximal subgroups of odd order
Theorem 4.1 (Thompson[Go, Theorem 10.3.2]). $G$
$G$
Example 4.2. $G$ $\Lambda f$ ( )
$\bullet$ $G=L_{2}(q)(q\equiv-1 (\mathrm{m}\mathrm{o}\mathrm{d} 4)),$ $\Lambda/I\simeq q$ : $(q-1)/‘ 2$ .
98
$\mathrm{o}G=L_{p}$ (q), $M\simeq(q^{p}-1)/d(q-1):p$ , $p$ $d=(q-1,p)$ . f $L_{3}(4)$
$\langle$
$\mathrm{o}G=[\prime_{3}(q),$ $\Lambda I\simeq(q^{2}-q+1)/d:.\cdot 3$ , $d=(q+1, .\cdot 3)$ . $\iota r_{3}(.\cdot 3),$ [r3(.5)
$\mathrm{o}G=M_{23},$ $\Lambda I\simeq 23$ : 11.




Frobenius ” ” -^
?
Theorem 4.3. $G$ $\llcorner\Lambda\cdot f$ $C_{7}$ $\lambda I$
$p$ $r_{\mathrm{p}}(G)=1$ If Frobenius
Remark. Theorem $4..\cdot 3$ Example 4.2 $L_{2}(p))(p\equiv-1$
$($ lnod $4)_{\backslash }$. $p$ ) $\Lambda\cdot f_{23}$




Theorem .$\cdot$3..$\cdot$3 $G$ Theorem 4.:3 $G$
$G$
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